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(54) Use of a collagen membrane in a method of protecting spinal area 



(57) There is described the use of a sheet of colla- 
gen membrane material for the protection of the spinal 



cord during or after surgery and a method for using such 
a membrane in the protection of the spinal area of a pa- 
tient during and/or after surgery. 
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Description 

BACKGROUND OF THE INVENTION 
FIFLDOFTHE INVENTION 

[0001] The present invention relates to the field of spi- 
nal surgery, including protecting a spinal area of a pa- 
tient during or after surgery. 

DESCRIPTION OF THE BACKGROUND ART 

[0002] There are numerous spinal surgeries per- 
formed each year to treat disc injuries, to repair, remove 
or fuse vertebrae, or combinations thereof. During such 
surgeries, it is desirabie to protect the spinal cord and 
the dura sheath surrounding the spinal cord from injury. 
Spinal surgeries often also involve insert of bone graft 
material to repair or replace damaged vertebrae. During 
the subsequent healing process, it is desirable to protect 
the spinal area from ingrowth of connective tissue and 
undesired cells which might interfere with proper heal- 
ing. 

[0003] There remains a need in the art for new meth- 
ods and materials to assist in spinal surgery or for pro- 
tecting spinal areas of a patient during and after surgery. 

SUMMARY OF THE INVENTION 

[0004] In accordance with one aspect of the present 
invention, a method of protecting a spinal area of a pa- 
tient comprises positioning a sheet of collagen mem- 
brane material so as to surround at least a portion of a 
patient's spinal cord. The invention further relates to the 
use of a collagen membrane material as a surgical arti- 
cle for use in spinal surgery. This may either be to assist 
in vertebral fusion and/or for protecting the spinal cord 
during and/or after surgery. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0005] Fig. 1 is a sectional schematic view showing a 
spinal chord surrounded by a sheet of collagen mem- 
brane material in accordance with one embodiment of 
the present invention. 

[0006] Fig. 2 is a schematic plan view in partial cross- 
section showing a second embodiment of the present 
invention wherein a first sheet of collagen membrane 
material is immediately adjacent a patient's spinal 
chord, and a second sheet of collagen membrane ma- 
terial is positioned outside a patient's vertebrae, spinal 
disc and inserted vertebrae implant material. 
[0007] Fig. 3 is a side elevation schematic view show- 
ing a single-layered membrane for use in accordance 
with the present invention. 

[0008] Fig. 4 is a side elevation schematic view show- 
ing a double-layer membrane for use in accordance with 
the present invention. 



[0009] Fig. 5 is a side elevation schematic view show- 
ing a triple-layer membrane for use in accordance with 
the present invention. 

5 DETAILED DESCRIPTION OF THE INVENTION 

[0010] The present invention includes a method of 
protecting areas of the spinal cord and column during 
and after spinal surgery and a collagen membrane as 

10 an article for use in such a method. 

[0011] In accordance with one embodiment, during 
spinal surgery in which the dura sheath surrounding the 
spinal chord is exposed, a sheet of collagen membrane 
material 10 is positioned adjacent the dura sheath 12 

'5 surrounding a patient's spinal chord 1 4 so as to protect 
the dura sheath 12. See Figs. 1 and 2. 
[0012] In accordance with one embodiment, the col- 
lagen membrane material is comprised of at least one 
barrier layer having at least one smooth face 16 so as 

20 to inhibit cell adhesion thereon and act as a barrier to 
prevent passage of cells therethrough. See Fig. 3. In ac- 
cordance with this embodiment, the barrier layer further 
has a fibrous face 18 opposite the smooth face 16, the 
fibrous face allowing cell growth thereon. In preferred 

25 embodiments, the barrier layer is predominantly colla- 
gen I, collagen III or a mixture thereof. One suitable ma- 
terial is Biogide®, from Ed. Geistlich Sohne AG fur Che- 
mische Industrie, the assignee of the present invention. 
The Biogide® material is described in U.S. Patent No. 

30 5,837,278, incorporated herein by reference. 

[0013] Fig. 4 shows a second type of membrane 
which may be used in accordance with the present in- 
vention. This membrane includes a barrier layer 15 as 
shown in Fig. 3, and further includes a matrix layer 20 

35 predominantly of collagen II having an open sponge-like 
texture. A collagen membrane as shown in Fig. 4 is de- 
scribed in PCT application no. PCT/G 898/02976, filed 
Octobers, 1998, designating the U.S. and claiming pri- 
ority from U.K. patent application no. 9721585.9, filed 

40 October 10, 1997, incorporated herein by reference. 
[0014] In one preferred embodiment, a collagen 
membrane material as shown in Fig. 4 is utilized, where- 
in the barrier layer 15, the matrix layer 20, or both are 
impregnated with a glycosaminoglycan. Examples of 

^5 suitable glycosaminoglycans include hyaluronic acid, 
chondroitin 6-sulphate, keratin sulphate or dermatan 
sulphate. 

[0015] Fig. 5 shows still another type of membrane 
suitable for use in accordance with the present inven- 

50 tion. The membrane of Fig. 5 includes two barrier layers 
15, between which is sandwiched a resorbable polymer 
layer. In preferred embodiments, the polymer is a poly- 
lactic acid polymer. Examples of membranes as shown 
in Fig. 5 are described in U.K. patent application no." 

S5 990671 1 .8, filed March 23, 1 999. 

[0016] Referring backto Fig. 2, in accordance with an- 
other embodiment of the present invention, a sheet 10' 
of collagen membrane material is positioned so as to 
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surround at least a portion of a vertebrae 22 surrounding 
the spinal chord 14. In certain surgeries, avertebrae im- 
plant material 24 such as resorbable bone mineral may 
be positioned between two vertebrae 22a and 22b so 
as to facilitate fusion of vertebrae 22a and 22b. In ac- 
cordance with this aspect, the invention encompasses 
a sheet of collagen material 1 0' so as to surround at least 
a portion of the vertebrae implant material 24. One suit- 
able vertebrae implant material is Bio-Oss® from Ed. 
Geistlich sohne AG Fur Chemische Industrie, the as- 
signee of the present invention. Bio-Oss® is described 
in U.S. Patent Nos. 5,167,961 and 5,417,975 incorpo- 
rated herein by reference. Another suitable vertebrae 
implant material is Bio-Oss Collagen® from Ed. 
Geistlich Sohne AG Fur Chemische Industrie, which is 
resorbable bone mineral in a collagen matrix. Bio-Oss 
Collagen® is described in U.S. Patent No. 5,573,771 in- 
corporated herein by reference. The present invention 
also is applicable to other bone graft methods, such as 
the "cage technique", in which a net of titanium enclos- 
ing bone graft material is inserted between vertebrae. 
[0017] In accordance with these and other embodi- 
ments, a sheet of collagen membrane material can pro- 
tect against ingrowth of any connective tissue and other 
cells from outside adjacent bone material, which might 
interfere with osteocytes and other bone-regenerating 
cells from fully incorporating the spinal implant material 
into the'spinal column for maximum strength and heal- 
ing. 

[0018] The method of the present invention also en- 
compasses positioning a sheet of collagen membrane 
material 10' so as to surround at least a portion of a spi- 
nal disc 26 surrounding spinal chord 14 as shown in Fig. 
2. In the embodiment shown in Fig. 2, the dura 12 has 
been surrounded by a collagen membrane 10 in accord- 
ance with the present invention, and in addition thereto, 
a second collagen membrane 1 0' has been wrapped 
around vertebrae 22a and 22b, as well as disc 26 and 
vertebrae implant material 24 for protection thereof. The 
present invention is thus capable of protecting the spinal 
chord dura from physical injury during surgery, and the 
barrier layer of membrane 10' protects the surgical site 
from ingrowth of unwanted cells during the healing proc- 
ess when membrane 10' is wrapped around the spinal 
column as shown in Fig. 2. The collagen membrane ma- 
terial 10, 10' is gradually resorbed into the patient's 
body, avoiding any necessity of having to surgically re- 
move the membranes after healing. 
[0019] While the invention has been described in de- 
tail, it is not intended that the description and accompa- 
nying drawings be interpreted in a limiting sense. 



Claims 

1. The use of a sheet of collagen membrane material 
in the preparation of a surgical article for use in or 
after spinal surgery. 



2. The use of claim 1 wherein said collagen membrane 
material is comprised of at least one barrier layer 
having at least one smooth face so as to inhibit cell 
adhesion thereon and act as a barrier to prevent 

5 passage of cells therethrough. 

3. The use of claim 1 or claim 2 wherein said barrier 
layer further has a fibrous face opposite said 
smooth face, said fibrous face allowing cell growth 

10 thereon. 

4. The use of any of claims 1 to 3 wherein said barrier 
layer is predominantly collagen I, collagen III or a 
mixture thereof. 

75 

5. The use of claim 4 wherein said collagen membrane 
further comprises a matrix layer predominantly of 
collagen II having an open sponge-like texture. 

20 6. The use of any of claims 2 to 5 wherein said barrier 
layer, said matrix layer or both, are impregnated 
with glycosaminoglycan. 

7. The use of claim 6 wherein the glycosaminoglycan 
25 is hyaluronic acid, chondroitin 6-sulphate, keratin 

sulphate or dermatan sulphate. 

8. The use of any of claims 2 to 7 wherein said mem- 
brane material further comprises a second barrier 

30 layer, with a resorbable polymer layer sandwiched 
between the barrier layers. 

9. The use of claim 8 wherein said polymer is a poly- 
lactic acid polymer. 

3S 

10. The use as claimed in any of claims 1 to 9 wherein 
the spinal surgery Includes vertebral fusion and/or 
insertion of a vertebra implant material. 

40 11. The use of any of claims 1 to 10 wherein said sheet 
Is adapted to be positioned during protection of the 
spinal cord adjacent a dura sheath of said spinal 
cord so as to protect said dura sheath. 

45 12. The use as claimed in claim 11 in association with 
the insertion of a vertebrae implant material outside 
said sheath adjacent said dura sheath. 

13. The use of any of claims 1 to 12 wherein said sheet 
so is adapted to surround at least a portion of a verte- 
brae surrounding said spinal cord. 

14. The use of any of claims 1 to 1 3 wherein said sheet 
is adapted to be positioned so as to surround at 

55 least a portion of a spinal disc surrounding said spi- 
nal cord. 

15. Acollagen membrane material in sheet form for use 
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in surgery involving the spinal column or spinal 
cord. 
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